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METHOD FOR FABRICATING A NON-VOLATILE MEMORY DEVICE 


BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a method for fabricating a non-volatile 
memory device, and more particularly to a method for fabricating a NAND type 
flash memory device. 

2. Discussion of Related Art 

Among the several types of read-only memory (ROM) devices, a flash 
memory device, a type of non-volatile EEPROM (Electrically Erasable & 
Programmable Read Only Memory) device, is widely used for computers, digital 
still cameras and similar devices. 

Flash memory devices can be of two types, namely, a NOR type and a 
NAND type. The NOR type flash memory device is not readily applicable to 
realization in high integration because one contact is required for every two cells. 
However, the NOR type flash memory device is typically faster than a NAND 
type flash memory device and is therefore more suitable for high-speed 
operation. On the contrary, the NAND type flash memory device can be densely 
integrated on a chip because a plurality of cells share one contact. Therefore, 
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the NAND type flash memory device is receiving considerable attention for use in 
the next generation memory. 

FIGS. 1 through 3 illustrate a conventional method for fabricating a NAND 
type flash memory. Referring to FIG. 1 , gate patterns 20 are formed on a 
semiconductor substrate on which a gate oxide layer 12 is formed. The gate 
patterns 20 are formed by sequentially stacking a first polysilicon layer 14 used 
as a floating gate, a dielectric layer 16, a second polysilicon layer 18 used for a 
control gate, a silicide layer 22, and a gate insulating layer 24. 

Referring to FIG. 2, a capping layer 26 made of an nitride layer is 
deposited on the whole surface of the semiconductor substrate 10 on which the 
gate patterns 20 are formed. Then, an interlayer insulating layer 28 made of an 
oxide layer is thickly deposited so as to fill the gap between the gate patterns 20, 
and is planarized by Chemical Mechanical Polishing (CMP) process. The CMP 
process of the interlayer insulating layer 28 is performed until the surface of the 
capping layer 26 is exposed to act as a blocking layer. 

Referring to FIG. 3, a common source line (CSL) 30 for commonly 
connecting a plurality of bit lines to a source is formed between the gate patterns 
20. To form the CSL 30, after removing a part of the interlayer insulating layer 
28, the capping layer 26 and the gate oxide layer 12 in order between the gate 
patterns 20, a conductive material is deposited on the insulating layer 28 and to 


fill the removed part. Then, the conductive material is planarized by a second 
CMP process until the surface of the interlayer insulating layer 28 is exposed. 

According to the above conventional method, the fabrication process for a 
NAND type flash memory requires repeated CMP processes (i.e., twice) to form 
5 the CSL 30. Furthermore, after the interlayer insulating layer 28 is planarized by 
CMP, the height of the interlayer insulating layer is still high because the gate 
0 pattern 20 includes the silicide layer 22. 
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J SUMMARY OF THE INVENTION 

]2 10 A method for fabricating a non-volatile memory device is provided 

o comprising the steps of: forming a gate pattern in which a first conductive layer is 

H used as a floating gate, a second conductive layer is used as a control gate, the 

O 

D first conductive layer, a dielectric layer, and the second conductive layer are 

sequentially stacked on a semiconductor substrate; forming a polishing stopper 
is on the gate pattern and the semiconductor substrate; forming an interlayer 

insulating layer on the polishing stopper; forming a common source line (CSL) by 
etching a portion of the interlayer insulating layer, and a portion of the polishing 
stopper, and depositing a conductive material to the etched portions; planarizing 
the common source line and the interlayer insulating layer until the surface of the 
20 polishing stopper is exposed; partially etching back the polishing stopper until the 
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surface of the second conductive layer is exposed; and forming a silicide layer 
on the exposed second conductive layer and the common source line. 

According to an aspect of the invention, an oxide layer is already formed 
on the semiconductor substrate. And the oxide layer is formed to a thickness of 
about 50 to about 200 The first conductive layer and the second conductive 
layer is a doped polysilicon layer. 

According to a preferred embodiment of the present invention, the 
dielectric layer is multi-layer including an oxide layer and a nitride layer and the 
dielectric layer is formed to a thickness of about 100 to about 200 

According to an aspect of the invention, the gate pattern further includes 
an insulating layer additionally formed on the second conductive layer, and the 
insulating layer is preferably formed with one of a mono-layer nitride layer and a 
multi- layer containing a nitride layer. 

The method further includes the step of forming spacers on side walls of 
the gate pattern. It is preferably that the spacers are formed with one of a mono- 
layer nitride layer and multi-layer nitride layer. 

According to an aspect of the invention, the polishing stopper is made of a 
nitride layer. The interlayer insulating layer is preferably one of an oxide layer 
and a multi-layer including an oxide layer. The conductive material for forming 
the common source line is made of polysilicon containing impurities. 


The step of etching back the polishing stopper is performed by a wet 
etching method using phosphoric acid or by a dry etching method. 

According to a preferred aspect of the present invention, the silicide layer 
is a silicide selected from the silicide group consisting of cobalt silicide (CoSix), 
tungsten silicide (Wsix) and aluminum silicide (AlSix). 

A semiconductor non-volatile memory device formed by the process steps 
is also provided which comprises: forming a gate pattern on a semiconductor 
substrate, the gate pattern having first and second conductive layers and a 
dielectric layer therebetween; forming a polishing stopper on the gate pattern 
and the semiconductor substrate; forming an insulating layer on the polishing 
stopper; forming a common source line (CSL) by etching a portion of the 
interlayer insulating layer, and a portion of the polishing stopper, and depositing 
a conductive material; then, planarizing the common source line and the 
interlayer insulating layer until the surface of the polishing stopper is exposed; 
partially etching back the polishing stopper until the surface of the second 
conductive layer is exposed; and forming a silicide layer on the exposed second 
conductive layer and the common source line. 


BRIEF DESCRIPTION OF THE DRAWINGS 
The advantages of the present invention will become more apparent by 
describing in detail preferred embodiments thereof with reference to the attached 
drawings in which: 

FIGS. 1 through 3 are cross sectional views of structures which illustrate a 
conventional method for fabricating a non-volatile memory device, in particular a 
NAND type flash memory; and 

FIGS. 4 through 9 are cross sectional views for illustrating a method for 
fabricating a non-volatile memory device according to the present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
The present invention now will be described more fully hereinafter with 
reference to the accompanying drawings, in which preferred embodiments of the 
invention are shown. 

FIGS. 4 through 9 are schematic sectional views for describing a 
fabricating method of NAND type flash memory among non-volatile memory 
devices according to a preferred embodiment of the present invention. Referring 
to FIG. 4, gate patterns 120 are formed on a semiconductor substrate 100 in 
which a gate oxide layer 102 is formed. The gate oxide layer 102, usually called 
a tunnel oxide layer, is formed by growing an oxide film or oxynitride film on the 
active region of the semiconductor substrate 100 to a thickness of about 50 to 
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about 200 The gate patterns 120 are formed in a structure having a first 
conductive layer 104, a dielectric layer 106, and a second conductive layer 108 
stacked sequentially. The first conductive layer 104 to be used as a floating gate 
is a doped polysilicon layer. To isolate the floating gate from a control gate on 
the structure, a multi-layer consisting of an oxide layer and a nitride layer, for 
example, an ONO (Oxide/Nitride/Oxide) layer is formed as the dielectric layer 
106. The dielectric layer 106 has a thickness of about 100 to about 200 The 
second conductive layer 108 to be used a control gate is a doped polysilicon 
layer. 

If necessary, an insulating layer 110 can be additionally formed on the 
second conductive layer 108 and spacers 112 can also be formed on the sides 
of the gate patterns 120 upon which the insulating layer 1 10 is formed. The 
insulating layer 110 and the spacers 1 12 are preferably formed with a mono- 
layer of a nitride or a multi-layer containing a nitride layer. 

Referring to FIG. 5, a polishing stopper 1 14 is formed by depositing a 
nitride layer on the resultant structure having the gate patterns 120. Then an 
interlayer insulating layer 1 1 6, such as an oxide layer or a multi layer including 
an oxide layer is deposited on the polishing stopper 1 14 so as to completely 
cover the gate patterns 120. 

Referring to FIG. 6, a common source line(CSL) is to be formed which 
occupies a region 121 comprising a part of the interlayer insulating layer 116, a 


part of the polishing stopper 114, and a part of the gate oxide layer 102. 
Preferably, the part of interlayer insulating layer 116, the part of the polishing 
stopper 1 14, and the part of the gate oxide layer 102 are sequentially etched 
using mask (not shown). The etching process is preferably performed without 
planarizing the interlayer insulating layer 116. Then, a CSL conductive layer 130, 
for example, a polysilicon layer including impurities such as POCI 3 , is formed on 
the etched portion and on the interlayer insulating layer 116. 

Referring to FIG. 7, the semiconductor substrate 100 having the CSL 
conductive layer 130 (FIG. 6) is planarized by CMP process. The CMP process 
continues until the top surface of the polishing stopper 1 14 is exposed, so that a 
planarized interlayer insulating layer 1 18 and a common source line (CSL) 132 
are formed. The CMP process according to a preferred embodiment of the 
present invention simultaneously planarizes the both the interlayer insulating 
layer 116 and the CSL conductive layer 130. Accordingly, the two-step CMP 
processes required in a conventional method for manufacturing a NAND type 
flash memory can be reduced to a one-step CMP process. And the planarized 
interlayer insulating layer 1 18 is thinner than that achieved by a conventional 
method. 

Referring to FIG. 8, the top surface of the second conductive layer 108 is 
exposed by performing an etch-back process on the semiconductor substrate 
100 on which the planarizing process has been performed. The etch-back 
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process can be performed by either a wet-etching method using an etching 
solution having a high etching selection ratio to a nitride layer, such as 
phosphoric acid, or a dry-etching method. During the etch-back process, the 
polishing stopper 1 14 on the second conductive layer 108 and the top portion of 
the planarized interlayer insulating layer 118 are removed, and the CSL 132 are 
slightly etched out. Accordingly, the surfaces of the second conductive layer 108 
and the CSL 132 are slightly extruded from the resultant surface. According to 
the present embodiment of the invention, the insulating layer 1 10 that was 
formed on the second conductive layer 108 is also etched out 

Referring to FIG. 9, a metal layer such as cobalt layer or tungsten layer for 
forming silicide is deposited with a uniform thickness on the resultant structure 
including the exposed second conductive layer 108 and CSL 132. Then, a heat 
treatment process is performed on the semiconductor substrate 100 on which 
the metal layer is formed. As a result, a silicide layer such as cobalt silicide 
(CoSix) or tungsten silicide (Wsix) is formed on the second conductive layer 108 
and the CSL 132. Here, the 1 18A denotes a silicide on the second conductive 
layer 108 and 1 18B denotes a silicide on the CSL 132. However, the silicidation 
reaction does not occur on the insulating layers such as the planarized interlayer 
insulating layer 118 and the polishing stopper 114 because the insulating layers 
do not contain silicon. Finally, the metal layer on which the silicidation reaction 
does not occur is removed by performing a cleaning process and then, the 


silicide layers 1 18A and 1 18B remain on the second conductive layer 108 and 
the CSL 132, respectively. As mentioned above, even if the NAND type flash 
memory is useful in realizing high integration, it may be slower than the NOR 
type flash memory device in terms of the operational speed. According to the 
present invention, the silicide layers 1 18A and 1 18B can improve the operation 
speed of a NAND type flash memory device. And as the slilicide layers 1 18A and 
1 18B are formed after planarizing the interlayer insulating layer 116, the 
thickness of the planarized interlayer insulating layer 1 1 8 is thinner than the 
interlayer insulating layer formed from the conventional method. 

Advantages derived from the present invention includes: first, the 
processes for planarizing the interlayer insulating layer 116 and the CSL 
conductive material 130 are carried out at the same time, thereby simplifying the 
whole fabricating process of a non-volatile memory device. 

Second, as the slilicide layers 1 18A and 1 18B are formed after planarizing 
the interlayer insulating layer 116, the height of the gate pattern is lowered, 
thereby reducing the thickness of the planarized interlayer insulating layer 118. 

Third, the silicide layers 1 18A and 118B are formed in a process 
subsequent to the formation of the gate pattern 120, thereby improving the 
operational speed of a semiconductor device. 

Although the present invention has been described herein with reference 
to the accompany drawings, it is to be understood that the present invention is 
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not limited to those precise embodiments, and various other changes and 
modifications may be affected therein by one skilled in the art without departing 
from the scope or sprit of the present invention. All such changes and 
modifications are intended to be included within the scope of the invention as 
defined by the appended claims. 
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